Dependence of linkage of alleles on their physical distance in natural transformation of Acinetobacter sp. strain ADP1.
The interdependence of genetic linkage in transformation and physical distance was studied in the bacterium Acinetobacter sp. strain ADP1. Transformation experiments were performed using 17 strains containing different mutations within the 21-kb pca-qui-pob gene cluster as recipients for the DNA of one of two strains carrying a mutation causing a temperature-sensitive phenotype. The different phenotypes of the transformants (temperature-sensitive or wild-type-like) were used to evaluate linkage. Combination of the recipient and donor strains resulted in physical distances ranging from 2 bp to 10,533 bp. A logarithmic relationship of decreasing linkage and increasing distance was observed, thus leading to calibration of a system for analysis of physical distance derived from linkage data. Limitations of this application are described here: Certain mutations (3 out of 17 mutations used in this study) are an exception to the observed relationship and result in much lower linkage than expected. Observed DNA sequence repetitions leading to DNA rearrangements may be the cause of this anomaly.